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Abstract (Basic) : US 6426786 Bl 

NOVELTY - Production of a photo- stable homeotropic alignment or 
tilted homeotropic-alignment liquid crystal display unit that is free 
from alignment non-uniformity both in the inactivated and activated 
states, and which has a high contrast ratio 

DETAILED DESCRIPTION - A liquid crystal display device, comprises 
(a) a substrate, (b) a homeotropic-alignment film formed on this, 
comprising an oblique evaporation film where (a) is non-rotating during 
film formation, and (c) a nematic liquid crystal mixture adjacent (b) 
when tilted, having a negative dielectric anisotropy and aligned by (b) 
without using a homeotropic alignment agent. The single oblique 
evaporation film has an evaporation angle between the substrate plane 
and evaporation direction of 5-45 degrees or 70-90 degrees. INDEPENDENT 
CLAIMS are also included for a tilted homeotropic-alignment liquid 
crystal display device of the transmissive or reflective type, and its 
production. Also, a multi-domain homeotropic-alignment liquid crystal 
display device of similar type. 

USE - The liquid crystal display device is useful as a flat panel 
display or projection display 

ADVANTAGE - The display quality and mass production capability is 
improved, and free from the occurrence of alignment non-unif ormity in 
both inactivated and activated states, yielding a high contrast ratio 

pp; 10 DwgNo 0/5 
Technology Focus : 

TECHNOLOGY FOCUS - CERAMICS AND GLASS - Preferred composition: the 
film comprises a dielectric material composed of magnesium fluoride, a 
silicon nitride, a silicon oxide, aluminium trioxide, zinc oxide, 
titanium dioxide, geranium dioxide, silicon carbide, amorphous 
hydrocarbon, or amorphous silicon hydride. The single oblique 
evaporation has a distance between substrate and target source more 
than 10 inches. The dielectric film has thickness 20200 nm. 
Title Terms: HOMEOTROPIC; ALIGN; TILT; HOMEOTROPIC; ALIGN; LIQUID; CRYSTAL; 

SINGLE; OBLIQUE; EVAPORATION; USEFUL; PRODUCE; LIQUID; CRYSTAL; DISPLAY; 

DEVICE 
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23 : EES 24. :/BW HI ^ 

25 : ^IJil SLIEI 26 : HH7I S= 

27 : '.igSf- ii W 28;30: : 
" 32/36 *:"W±3 33-:."EBS' 

. 34 i.-.ssrats 50,51 ? o^ar: 33 

80;9Q.: 81,83: : 

: 85/8B'l: 87, : 3 

9i;?3 i :95 : 

•96 : aia.sa. 3 97* q^SMW 




an 

: g :/»7fe ^ff 3SHHI .°]qH ^AfflAj; Cl^aflOl SffQI THAIS Eh 

ttlS^.(pre : ^ i : 1t Aire l,e m . - 5 m. . U . WS'Alimi m^m IKK S§^§. H I (cent rast ;,r;at i o) 2h\ S 
. ^ Big (threshold level)0| Oil^AR^ ^3?hSh ^*H*0I3B *4S £ACT ^SS 

(blref ririgeht): UJJSh 5: 3 «X?DI EEEE£-S&S BQP r ' 

1I3AF4§ S" m *?; ^KOIIl.At "aAp^ JS^I^tobl i qua; eyapo ret tjpri ; p r pcess) '^vM £\ ST ;3 



;M .31010. ! ,3aU:i«3*R?& s* 0 5JE .aEfc ?iOt *fE> S^S. 3*5 iSStil ZISHfHg. 

..,BtS:^a^M'^S>*W^S^H:H . BftfSS/^Aiar. *Va'O>:f0|Vatf& : CKDILH^ (dynamic) ^£^3^ ,^ 
. USSAt ".£»E!CK M§AH^S :^S-»e ^2fev^> SChV mlm msai-m mi. ^ . 

iSQI Oi^t- SfS » ¥-£f :i»S3f5J, SE^e -Hlf £^l^Qf> 

Oiaftj S3» 5B1SI-7I ilthCfl, S*«H £?H^a M 55-133385:011 ^IXHEIOI 0>2> MF'SEi^f 

S.t-M990^ Proceedings 6i the SID 31/43 32110IAIIHI Um mh 2}S l -5S/ii7^af 

^ -SWSttVfll- 51-129251^011 .)li3 e^'3^ ; £ li i^ ^2|D|H [[fsg, 

SrOi" s^ick' m^:^Mm^ a 011.1^ ^ ^ ^-EHoiiAi ' ^sf°j2! m ; : a'asi-sa" 

■:M Q&m ^SXHh,; Gl ^B^a^^^Oi .^S^ ^^•^^S il^lSfe ^^?l (spatial l ight 

■a 

0101 Aj ?mm a m&MM 90£S 112^a ^iDfl CHoB Til 2 2&&MWitt-MSi£K 

'•cwwi a- 2 stoe-. §w--^r.2|>;si. 3Asro2:- ^ -,^01 ^Diag ,.oi:S::'iiss- .i-Art^s,sf'S^Aii2i^. -oi-a- - 
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3H2l-»Ara-'5».-.-WIWA| aWB3A|S|H 012 m ^(assisted) 2B^,Si02-' »A r «»A|-?I=. 

Q. 

^gOil fflS*r3-Ara sMfi-ESai SEfSjgMS SI*]- E QH ^ISW-^JaElB 

Oil AI?.l^ §°Kej-Eh?]( in-line) □GLUEe £fflHSOII °ioH 3(»TgOI £EI?> S°| ,S*T« : SB'' 
§r= 301th XBWr 'iME|3K7r -aSe -?|Sg SH.Clcirifl- chain) HUSfOI °4g.QK)I^Ei 

(directbrM ^1E1^ -S "3IB2I Ol^^tOT . fflSfS *J*[ "^84S£^E1 : £f 1..LHXI 3£ 

SAB •£ = ^E||0|M(.f ield-of.f state)! CW(J0:HCh 

'SAK! 1 gg|€ EiSHi §9 # S#(def Sanation of .aligned phase DAP) S 

S« -^^All^ -^^l-^ 3E"&^S OI^CH^S^ ^^£101 * 

Eh 



01 JE|jSb ight): .*& BAI*.. ^iSSEI .^£ia.0|U 'SMHtHM J 5|*l CHir &h 

01 . L»73 Ai (phot o-de'graddJi I e) ; fflStt ^ S MSAP» SSAl^Lh; □ '^1K CBfiaiOl 2 

£01 i&SIElSiLi^ a^SaiOl^f SAJr S^(ddsase)E| sttSAl aifaStS B£Efc!bM SPA SQ * 

m^X BWf-.a. &*l'2|r^!>l S! : .:?IEr Stt§ Oil:, IHtllAI, "S . ■»«^HI«a-«l 8 =3 :S^'a; : 4^ 
S5Q0fl/*3»tKttEI&B!S?f UI&LOT ■SS^i ^glgfM HI (contrast rat-ioj^^fei^-ehg.. 
SfflSMSST ^^2l5IM(phdto- stable nootropic alignment) <t I i tedj sQfeMS^ ^EK 

■fe tfgsi\'Q&.^#'sii Maijff .i*§: £71 sm^Ms-si ^ei^eiM A^fe §££J7| 

3A^ ■v.SttS SL022J- ^71 TOfiM AhSSHDl .SNSffl SDftSMSSl BElfflB'S ££= 3 
. AKS sroii j£ • g 5r2-EJ ' ?8 §' 0^|» EOO I # . Xil^o 'El Sfr SlOlLr 

& '^SEJ, i.Lhe ^m^ ^l5:>Eg®l SAfS HmifiES«| ^=§r^EfeiEjEmV^ : AI?l5| r-?]^^ 
:BI ClUfOj^?!: . 

&nm 'a^H3r:aaas!MV^g: : -^l&aa^ S^te^r(CVD); M^ZSDh #S-Cplasma enhanced): itffg^ - 
(PECyD).S 7IEK ff^ ^^^^•^CK 

§IT i^r. LHOil Afe^! b^t^ SHS^ SI02, m> SINx>. A12D3, ZhO> Ti02, 6e02;. SiC; Hl#i C H> t til 
; S1 SUN Mm:0\±*M ■□ .KSJSir * fife ^71^ =CUl . Offt^sa if •} 

5 1# SAi^l s:Dll^S?l( tilted hoineotropjc) *=Jim EI^PEiJOl M(106)HJ ?H^i 

pip. 

jEAill #irfi ■'^ : W|-7r ifl/OS-Sntni, Bl#5|Sr7ite b."2-3mni2! ^lih(jl>7)M ^t^dPv % : 7H 

§EI£IS^(al ignmentm .&®%\ ^(3,4)01 a^o»il^ 100-1000A(^ .10-, 

'Stt»(8)0r ai*E|0| asaraiS'nSS'^SI DS^iEI-M" SI E.U ; Merek Garporat i orfHI Aj 2^ E 

ll>3 
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± ZL13S12S MB ^°] IHS0|7iLK.£E^ #7 1 fflA|2| SI «jS 'MLC95-465S* MB B?l WSOIQ. 3tT 
Mh-Chisso 9 Rolic Lnc.£¥E1 OI.S LOEIM UI$g3-# Oilfltl Lfl 

□RCnawtic) Lc-snaoi.* ; sio. 

eaj's ajAff ^s- -a^fiafbi ■sis.-sa" :»bOo2k 6aE(s6hd) a^(2;5K&£ 

gdS), *tA r 3=5(6), 2J"S-'-SB^°jS!:Mg::*lEJ' ' ^EM V^C3,4). belli. ^S/S^(8)S l 5*fe«l:. » 

p. 

=K3,4')2| JfSS < Sj-Sfth..^" CH3I «E| (1 1 i di rector)! 21A|3|A1 
■B«H MWAR^ti-lV.arsle) dC fi^rS -30IQ. 413 Aft .2tfg]lh 37l£ :fiSEI£B , \U 
(contrast rat ip)2f □ Agaipl ^ Q^mp\ Bfllt MOTK* 

USB- 3"ArS SDllSks*! E^ «^ ^§ GteSdtilB ft&.OfeAi^-iaSj 37lfe ^ f O 2E 

tftXI Sf lOEJ Url-^&KHfe Sf-d,S£aJ3.:-9f-SSJSA|, 3*11 El^EflDI ASS 7g?;i& vSjgiSWs 

i£;oi?}0|Eih.: 

: .&2\& S^Oil ^ e gfgo) ^ (HIS ART n9 37ISLJ- 271 £1*11 

-«fsf- A|^(20js BH?fl*<26)(tf| ajtB BH7IE! m XKbeJ I jar) £fe S# ^bH(21 OS KSftiQ-. 
1 Xf^ £g g-'EH .. &HM^.BBrEF3it(&» tafset), . 37^ .« e-beam source), £Q(22L 

^Ilfl :.SUB9 □Bp*(®)"-:S"#EIB 7]W2B) E£ SStBOi 2itK ^ A!^S2| iT 1 

£jj°oi, oS^j— ^ oi«' itmm ^\s^r'mt-:m^MM^- : s^^:--)ii^i. -aga^a 

7I2H&)= 3AS .W^fW^M -Sf : 1QE LH73 -2f 90S, Ht^ftvffllb ?f 20E LHAI 9tiE*| 2ffi g 

Mm&^'&*im£g&% * &s^«*khl aw?*aath 'ear, ^t&m.yi&mmm) ahqisj ?t 

■0|l3AIS;::d-S|,2BaS-'3|-5a EH, *|GI.2|. TtEIM tHt!-.?ia' 33100. ■CW&..« -«S2| .filAIOUM .SL 
■B .EJKJEH" M5I LM Merck°i MLG95-465S la Er^sFAI^O; SHE Sthg. JES°i 

^pii ch^ .S'^::^^t^^s;J^^/*a&^.oll'aARts , :s:'3di'ai ~ ' ^w&M&WLtrQt&xmM . 

'g 56fl^Mnsle^doinain>-#^ : -Sfe BAte - : « OfUEr -^E|SlH|oj(niulti: domain) 

m 5 Oil°] (t w-doma i h ) m\ § □^.aOlM- , ,CH't!''»SAIi. SWS!' sue,i' lh^ 

£ 4ft0ilAl> .71711^ EES aS2I^H2H?? Dt:3(32)(>]| S°! # SU^v^BJ °|. ArdlH: 

(rigHt-randesjoe): £[}1ie!# 7I.5(30)M, ;^(34)IW [H&H'.5r*^ .^AFXlTfl tK^. CrgOfl;^ 

^'lifefr'.e. : ara"s # : ^asl'QiiSsteSi' agW'mfete-^or ohi| Ek .eh§:, • i'^i ^m ■ sihx^ 

:SiOx. A 1-203; 'aiSS C : ;H, tUS-3 Si 'H S 7IEK ^71 -Jiasi/aaE^Ktt^ 



E 4b(H)Al Gf^3(36)5 A) SAj& : ti|-af 0| ^HJSi. Or^3°l# 0| gSr^ 4^ SS^OI,-' SfSOlL. 

E 4iMW"S|' : • □r*3C32)£- SIQ^ -^OIEK EM2l£.^Ei V^/ElHl^Cf our-do'mdln) S'AJB;v 

e SAHAIOil 7iX(£! blHF'.Btll : &\lT3.0i It>S aAlffl." *0f2ESfl-«BteiaM-"*ra&:-3B5E. LRS.:,S0E 
A|QI°| SlT/^aHlAl E 3Hi. EAI& "Hia.'-BS ^BrSlEMS; 'S^AIB ^ SIEr. "5tHI^ 

■*B •■BHJSl.SfM'a ^t)-^ ■B*PF i i(' , #SSS^/^-CI.-5£- ; tJ|0|-A| SBBC|= 2'OIUV SDf-SS-BS 
1E}£12?M LCDf &£W\ ■QI2K+' .BSKIBIB-' ^ ' /SEISM- §S SHMB'*KP]ECyD)./*Wffl[.^' 

t04 



10-4" 



^2001-0007154 



(cvo), ^mm §a oi.fsioi ess. * sick 

£ gJSOfl WB SM&^n SS= 5E*i".S SWAKHI ..?NE|0| Sfe .H|fih;SfO|. 5 

£0i[O| 501101^ Q^-lEilOl^ ?lt!^ 199?^-\S!D"9? Oigest 

of Tech, Papers 273 461 EldlAIOil Obimura. §01" XJiAJ^l *n (ri tea-)* 595(1 riiiae) APil ^ 

El EDil°l sDtiS^^-^S O^:#efl0l5J" M^M ;Japarfcse Journal of Applied Physics ,37 

2! 5S L597-S99' lOWM Llen'SOl •il/i , I«l^tt:* :, 2Ef; 

e "arson [de a3B^/.aifi»3A^aS'flshKi- bisog &£-9@3Ai£^ 

ir^-afeOL oiss/sasoiTf ©as ^ iroi tf^ ors mm ag-ur&-'H"« ear a^^Ka.-fi--- 

£rl -s« tfftLFtt* 71321 Wgfll f WAj5>fe -gSDICfc 

£ HSBi £££f Si02>. SiOX;, S:iNx. ;;ZnO,. Ji€2i ,SJC5 ^ai8»S-l'sH; v HfS«- G :H2^^: : ^^r;^HK 
•oj'SjE '^t ASEtil;: CVO WE^PECVIK SUSiOi LiTJElM &3sl HT#£t£a 5^ 91:9 Jf 

e See s -Btoii : £Aia : mt-' irs «, «ssi n ^aiowsjchai,: vg^oiehns cibkh-ss" asvii 

lg ^(protruding buittp) £ *JO|E' .S}USr- M%** (stripe)!. ^: 2?! ^ 

^£101 .-.Slth. ^Dii^^! Ei= -EARS ''SOBS-gSSI :^B}-°]SM OSfcg £15- #{HI .'4E'aS BM^5*V"4!»" 

°m ^fig(-87)g 7iec8i,B3) AKiurt ?is£icn: sicj:, saeiae. .:A'(»sm vs-ioe :saf.>'^a ; hie 

£ 5bM if^HS. *W**M^ r 5rn^ e 71® -■£MMy#^H'Qi SIS, WiiJ^! QE im 

^sjoj ^:^oin;- a^;(a3>g . Lccej ?m m&z* «a(Pi)«eii.s^ii:K^v#^^(95)'S.- 

fe^(91) ^Oil ^^£101 SiQ. ..^a 2^(91) AFOI Qil^: EAlS HKr SOI HI2!E«; 3 (?6)DI ^SEIDI 2i 
CF^ TOM . ! .«SM 'fljSS^S '»= L1I □ |^ ^ § * (97) # .2^(91 . 93) : • A|0 1 0-Q ^ISgDi -^EK,^: 

asi&i.--;*<i|s-Aj* S102 ■■g£S^#aa^'; bieai-)^ ssjss ; ^^ K ^mrssgm .^zmsiBs^^tm' 

?ltH; ArfH,01. ^D : , 

»i 1 ^AlWJOil CHtl" SI 2 ^AlOflHJ OISB. ^^#01 i?im?l ^(OtlSAi , S^)0lU OH^i 

^aiiS,= : "&Qi8*a"/*a^^aj2£tf si ^ as . vs: oiiji a&er.a&ffs- ai«3i.3aiis^-s:. 



© ^Pi -TRB" -£01 -sDISHgai ^SIS^ SB* S A© .sIHi 2§S S| , ^ Er°J a M( t;i; It ed 

hDweotropic-ei] Isnment.) °l -g ^aE ^FLH^IOll AI ^AK3 ±Dil £ ^ Erjia M ,^| Jfg 

ICK5 



10-5 



■^2001-0007154 



CHI BSI .3AfSB- s|S Sl^-SK ilEIJl 

© -swfiEssi -aEteiBSM sjon asBia smn swaaaai liitieim.s3«i Hiit. 

«;<nes*tive dlelectrlclanisotrowm UD^'(nenatlc) SFiSS '-Stftfe : «IS CI^PBIIOI 
-I I ^0il;24CH A1* 

4^1 sfS -MgFv 'Site, SiOx; .AI203, Zr&. f ife, 8eQ£ Sic, Ulafi C:H .^! UISSSI :H § ISfCHE fitLtt- 

saws sgjrassr-siwife ci-^gsBoi mm±. 

'..«B!.! 5E= « OiJz : WLJ8I ;S;Af& -SMStmSfl- ^EF°i°!E □^#3101 ClUKJI^Oil 

2LCHAI;" ' " • ' " ' • • • 

© 2;7I 715 ^1 ^jSp ? SDH 2^p5J ^E*°!2 ^ ^ ; zieiii 

WI.OiiAI. /gAEL-SH . «E^SS.^S.««^**XtMWil source), :2Xh ^ ^ DISiH- S^'ffl 

^l .B ^.Qil ^Oi Aj,. 

m\ mw= uM^^^'2m- uin..^ -200**21, B«eb«5M?3'.sfflisMsi|: asieige 

:fiS»5 .dfc±2| -HM ;3AFSW=:= 2IB JBSHvBW- m AK)I*I ;2f£l ~UEH»=; . ^Ei 
7WDi;': ^7r .feE v; 2*5= #13 ^ 'feS-lHSI' 2? 90E2J &?|°r gAte? HOfl^M^^^^Er^S!^- r-39 ' 
s S : '0^:W:OJ:QbfC|^' v - ; ' 

SSCMAlu ■" ' ■"" " ' ..... .-- ...... , • • - 

•CD 



;ej^M -^S ::P>MaiQf : pup* 

.©•wsa ear ^oii ehs a.»a»"Q»s« ^isi Htar : a*p.AiAHWi «WAi-7i&rEfaiafc 
hei h ' 1 " . 
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±m w^b^S!^ s^sAi z^g^sa ?m m\ titm &7%m suns s. 

g^tr 10 

^4oh°i cj^iaioi .^(pixeiji. ?i£-d^»aoiSi54*is/.32t2i ci^aatii ^ii 3'aib sh 

i£E^-ge|oigE °|o^ q V W^-.AHJ|E(1i rst-han'd-sicfe")2F M 2. ^ TJflfEIsiBcand- 

hanchside) . a.ffi .*lkS g£J£IOi .'Si . 3 . tttf ,AK3I E ^ '. Dh±Hk El ^5.1 £ Ofl , M 2 gftf : 

AIDE aah'fltf^aAHS"S:'DiaM-Sa|.5!EfSB!& WSa^GI/:£?l 3AfS • a[HiSM'3■I: ; B^^ 

"°l^^M : «fS- .1301 2|'B£| 51 2?Stf. AK>|E SAIEfi *»»■ SV'SW^S^iEl .0|4S 0{^= Xi|:2 
■B«HI«-.'3AKSIS- ?JinS>iig A ^:2=AIB»0|--afl-;7IB>^. SS-S S7ffi-E-*s» awK 
•Di/ OICHAi fll 2 aSf^-AldTE \g£Kiajj|& -UBSS. ID^EiS^ HI I ; ^ AHOI'E ^ «S£] £ .3 3 
MHI'^gsi '"SaS!E!M- 5{QS -SSgSEII-i SRT-'aAHS sOfl^^ ' 12EJ.S§ s^.;^l S : 1301^ 
3| fl| J .Be AK3IE £*!£[:.# tJSF.S^Sfi^S^iEl fll?®- Qf=£ HI; 2 SMHtt BHHS!''-3Bf ^.S!SNt/d' 

£71 ?7IXfiS ^ ^ffll^ ■• -Si^SS °f 2nm :tHSj *f 2Q0hn£i ^S. P^fcaiO!: PUKJi^.; 
•^7|:,^^Xtg BtSVHgfc • SJNx; ..SiOx,: Al203^2hb;:.TjO2. 6e02,. SIC bJIS^ ;C:H : .3T falgSSi M W^ti 

,^7f -^nis' figsfss °f 2hm lhsi ^-2gbhMli: -g*fs! °m u±mm\ amm±. 

EM Lj-EHHir Z*E# V\7m : m\ ..§3* ^-E^ . ^S^^S ^ ± 5E LHX1 °f +90EEJ - ^ 

a^SBiioi PBKiiS.; • ■ . -.^ - ...... 

® €£?H3 . p±f aoi sff* fae ^i^ois^sstg sas& 

® xij .i .AKifE aar ^i-i* 'in^^-si* v M 2,ajoie ^sj- ^ai-s siiii^MkSj 

"SEffiigj-M- et-^ 1 ^ i a'ssm \B«^^oii:jM";3«s-:.=oii^gs?s. aefaa-M- : ^g:^i.s :: :eaoi 

7iSBj «l:/l AK3 1 E. 2 A! i ; ;, &1F £ IT ^ Wl ^1 M □ I ^ ^ StfOilAl SAF?dH § 

;B-^-?ixifi..ifetsi.ea § ; a^wm ^tii.-7i.&r^ s«ta,"^fas \^--3'MrSK. 
•.swffe ^s-Eiisai-QrBBffii^si -a^am^ ': : •. ' • , ; - 

^5^,Efe .^Api ^ Oi t o fcra v f SiOil^ES^ ^ 9Jg : C| 01 :PH|0| ^011 iSlOl^ . 
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=. ^ftftfte Pisa,. 

.© aon^Msn. ^eeiem *t-&?m-M swassxi ^efei^s sis # 

© g^i sDifiMsn-HgisaM. sjon-aasKw pvm siti^i wlii^eim. sa-a his* 
is 

© 7i& 4w iuii^M^sj gasi@!te sfcife; nail 

-.£f5H ijta'gfg S'AKSfflOTHlBil &(HI S*!«= \BE| J£Ofl°J sOtfS^^j 

#£fe ifc&sj i^j«,3jklg»g 3® S5!^ :g^ Stf Aj0].2| 2&S ; UBUfe-sJfr 

^2HS EWlS # Oi-b oHi?l EMS! SOflS-MM*! ^Ef°]2!M 0491301 QbttOi^Oil 
2JPIAU ' 

©is KsssLgs # stejii cni§g! 'ate s^S 5if&fc 2152* 

Ef,ei° k 'S*r s - : :^ois--.*iu(Hi^2jsi:;^t?i ?ie -'aot fi sarsr sWrsamis Sei enisi; 
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